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CENTRAL FAX CENTER 

Listing of Claims : JUL I 8 2007 

1. (Currently Amended) An apparatus for compensating for interference in 
speech recognition, said apparatus comprising: 

a first input m e dium device which obtains an initial speech signa l, wherein said 
first input device is adapted to obtain the initial speech signal in an environment where 
noise corresponding to at least one interfering signal is present and said noise i$ not 
linearly time invariant coupled to said initial speech signal ; 

a second input m e dium device which obtains at least one interfering signal, 
wherein said at least one interfering signal is not statistically independent of said initial 
speech signal , and further wherein said second input device is adapted to obtain solely the 
at least one interfering signal: 

a normalizing arrangement which reconciles the initial speech signal and at least 
one interfering signal with one another to produce a final speech signal , wherein said 
reconciliation can be done in real-time and further wherein the final speech signal is a 
clean speech signal : 
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said normalizing arrangement being adapted to account for non-stationary noise in 
the at least one interfering signal , wherein said normalizing arrangement utilizes a multi- 
channel codeword-dependent cepstral normalization ; 

said normalizing arrangement being further adapted to: 

estimate at least one characteristic of the at least one interference 
signal given at least one characteristic of the initial speech signal, wherein 
said estimating step comprises: 

referring to a single codebook in estimating at least one 
characteristic of the at least one interference signal : and 

a pply a compensation term to the initial speech signal in 
reconciling the initial speech signal and the at least one interfering signal 
with one another, wherein said normalizing arrangement is adapted to 
estimate the compensation term via assessing its expectation value over a 
plurality of codewords in the codebook 

wh e r e in said reconciliation can bo done in real time; and 

wh e r e in said normalizing arrangement utilizes a multi chann e l cod e word - 
d e p e nd e nt c e pstral normalization . 

2. (Cancelled) The apparatus according to Claim 1, wherein said first input 
medium is adapted to obtain the initial speech signal in an environment where noise 
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corresponding to the at least one interfering signal is present and said noise is not linearly 
time invariant coupled to said initial speech signal. 

3. (Cancelled) The apparatus according to Claim 2, wherein said second input 
medium is adapted to obtain solely the at least one interfering signal. 

4. (Cancelled) The apparatus according to Claim 1, wherein the final speech 
signal is a clean speech signal. 

5. (Cancelled) The apparatus according to Claim 1, wherein said normalizing 
arrangement is adapted to estimate at least one characteristic of the at least one reference 
signal given at least one characteristic of the initial speech signal. 

6. (Cancelled) The apparatus according to Claim 5> wherein said normalizing 
arrangement is further adapted to refer to a single codebook in estimating at least one 
characteristic of the at least one reference signal 

7. (Cancelled) The apparatus according to Claim 6, wherein said normalizing 
arrangement is adapted to apply a compensation term to the initial speech signal in 
reconciling the initial speech signal and at least one interfering signal with one another. 

8. (Cancelled) The apparatus according to Claim 7, wherein said normalizing 
arrangement is adapted to estimate the compensation term via assessing its expectation 
value over a plurality of codewords in the codebook. 

9* (Currently Amended) A method of compensating for interference in speech 
recognition, said method comprising the steps of: 
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obtaining an initial speech signal , wherein said step of obtaining an initial speech 
signal comprises obtaining the initial speech signal in an environment where noise 
corresponding to at least one interfering signal is present and said noise is not linearly 
time invariant coupled to said initial speech signal : 

obtaining at least one interfering signal, wherein said at least one interfering 
signal is not statistically independent of said initial speech signa l and further wherein 
said step of obtaining at least one interfering signal comprises obtaining solely the at least 
one interfering signal : and 

reconciling the initial speech signal and at least one interfering signal with one 
another to produce a final speech signal , wherein said reconciliation can be done in real- 
time and further wherein the final speech signal is a clean speech signal: 

said reconciling step further comprising the steps of: 

accounting for non-stationary noise in the at least one interfering signal; 

wherein said reconciling step further comprises utilizing a multi-channel 
codeword-dependent cepstral normalization : 

estimating at least one characteristic of the at least one interference signal 
given at least one characteristic of the initial speech signal, wherein said 
estimating step comprises: 

referring to a single codebook : and 



-5- 



PAGE 8/14 * RCVD AT 7/18i2007 6:47:33 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/8 * DNIS:2738300 * CS1D:412 741 9292 * DURATION (mm-ss):03-38 



.07-18-' 07 18:48 FROM- 412-741-9292 T-934 P0B9/014 F-442 

Atty. Docket No. YOR20010010US1 

(590.043) 

a pplying a compensation term to the initial speech signal, wherein said 
reconciliation comprises estimating the compensation term via assessing its 
expectation value over a plurality of codewords in the codebook 

wherein said r e conciliation can b e don e in real timo; and 

wherein s akha onnalizing arrang e m e nt utiliz e s a multi - chann e l codeword - 
d e p e nd e nt c e pstral normalization . 

10. (Cancelled) The method according to Claim 9, wherein said step of 
obtaining an initial speech signal comprises obtaining the initial speech signal in an 
environment where noise corresponding to the at least one interfering signal is present 
and said noise is not linearly time invariant coupled to said initial speech signal 

11. (Cancelled) The method according to Claim 10, wherein said step of 
obtaining at least one interfering signal comprises obtaining solely the at least one 
interfering signal. 

12. (Cancelled) The method according to Claim 9, wherein the final speech 
signal is a clean speech signal. 

13. (Cancelled) The method according to Claim 9, wherein said reconciling step 
comprises the step of estimating at least one characteristic of the at least one reference 
signal given at least one characteristic of the initial speech signal. 

14. (Cancelled) The method according to Claim 13, wherein said estimating step 
comprises referring to a single codebook. 
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15. (Cancelled) The method according to Claim 14, wherein said reconciling 
step comprises the step of applying a compensation term to the initial speech signal. 

16. (Cancelled) The method according to Claim 15, wherein said estimating step 
comprises estimating the compensation term via assessing its expectation value over a 
plurality of codewords in the codebook. 

17. (Currently Amended) A program storage device readable by machine, 
tangibly embodying a program of instructions executable by the machine to perform 
method steps for compensating for interference in speech recognition, said method 
comprising the steps of: 

obtaining an initial speech signa l, wherein said step of obtaining an initial speech 
signal comprises obtaining the initial speech signal in an environment where noise 
corresponding to at least one interfering signal is present and said noise is not linearly 
time invariant coupled to said initial speech signal : 

obtaining at least one interfering signal, wherein said at least one interfering 
signal is not statistically independent of said initial speech signa Land further wherein 
said step of obtaining at least one interfering signal comprises obtaining solely the at least 
one interfering signal : and 

reconciling the initial speech signal and at least one interfering signal with one 
another to produce a final speech signal , wherein said reconciliation can be done in real- 
time and further wherein the final speech signal is a clean speech signal : 
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said reconciling step further comprising the steps of: 

accounting for non-stationary noise in the at least one interfering signal; 

wherein said reconc iling ste p further comprises utilizing a multi-channel 
codeword- dependent cepstral normalization : 

estimating at least one characteristic of the at least one interference signal 
given at least one characteristic of the initial speech signal, wherein said 
estimating step comprises: 

referring to a single codebook: and 

a pplying a compensation term to the initial speech signal, wherein said 
reconciliation comprises estimating the compensation term via assessing its 
expectation value over a plurality of codewords in the codebook 

wh e r e in said reconciliation can b e don e in r e al tim e ; and 

wh e r e in said normalizing arrang e m e nt utiliz es a multi chann e l cod e word - 
de p e nd e nt c e pstral normalization . 
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